###### Strengths and limitations of this study

-   This study will be conducted as a large randomised controlled trial concerning group-based interventions aimed to reduce psychological distress in caregivers of patients with amyotrophic lateral sclerosis (ALS).

-   The secondary outcomes of this study will offer opportunity to better understand the interconnectedness of psychological distress on caregiver burden and quality of life.

-   International awareness of burden and psychological distress in caregivers of patients with ALS has outpaced the available evidence on caregiver-specific treatments.

-   A detailed profile of caregivers' psychological well-being and patient data allow for an intricate analysis of mediating factors.

-   Using a single site design is a limitation to this study.

Introduction {#s1}
============

Amyotrophic lateral sclerosis (ALS) is a progressive neurodegenerative condition characterised by rapid loss of motor function, and is associated with cognitive and behavioural impairment. People with ALS lose functional independence, for example, being able to walk, communicate or perform basic self-care tasks as the disease progresses. Caregivers of patients with ALS, commonly non-paid immediate family members, often take primary responsibility for the complex care needs of patients outside of the medical setting. In addition to the physical symptoms, cognitive impairment occurs in up to 50% of patients with ALS, with mild-to-moderate behavioural impairment reported in up to 70% of patients with ALS, independent of cognitive status.[@R1] Most commonly, executive dysfunction (eg, higher order functions such as planning and organisation) and apathy (demotivation) are reported.[@R2] While physical symptoms have a negative impact on caregivers,[@R5] so too do cognitive and behavioural symptoms.[@R8] Clinically elevated levels of burden have been reported in approximately 50% of caregivers,[@R11] with neuropsychological symptoms significantly predicting burden over and above the effect of physical decline.[@R13] There is evolving evidence that caregivers' psychological status and coping strategies also influence the mental and physical outcome of patients with ALS.[@R14] However, the presence of cognitive/behavioural changes in patients with ALS is often under-recognised by healthcare professionals, and the burden of care associated with these changes is not currently fully addressed in clinical practice.[@R18]

Previously, we have described interventions conducted with, and designed for, patients and caregivers with ALS, as well as other populations, for example, traumatic brain injury, brain tumour, stroke, Alzheimer's disease (AD), Parkinson's disease, Huntington's disease and multiple sclerosis.[@R19] Some caregiver-based interventions which show a reduction in psychological distress for caregivers through psychoeducation, which is the structured presentation of information about cognitive impairment, expected caring issues, stress management and techniques to manage the patients' behaviour.[@R20] Group-based psychoeducational programmes for family caregivers that target specific problem areas are more effective than other intervention modalities.[@R21]

Many caregivers and family members recount anecdotal evidence noting the therapeutic effect of individualised or group-based music sessions,[@R22] and indeed counselling and support sessions have been shown to significantly delay nursing home placement for persons with AD, improving mood and caregiver quality of life (QoL).[@R23] Mindfulness-based stress reduction (MBSR), which can be administered in an individual or group setting, has been shown to promote a person's ability to cope with the experience and management of negative emotions, mitigating the effects of disease burden, promoting psychological adaptation.[@R24] Considering both patient and caregivers, people who practice mindfulness have been shown to be more capable of responding to stressful situations without an automatic or otherwise maladaptive reaction, that is, avoiding coping strategies. MBSR has been shown to be a protective factor against caregiver burden in ALS.[@R25]

Developing skill-based group interventions to enhance or teach caregivers new methods of problem solving are beneficial as problem solving and reasoning skills of caregivers are an important determinant of caregiver well-being.[@R26] In wider neurodegenerative conditions, cognitive-behavioural therapy (CBT) and peer-support/counselling group therapy aim to improve mood and QoL and to decrease uncertainty in illness.[@R27] Peer-support groups provide the opportunity to share personal feelings and concerns, encourage mutuality and validation and overcome feelings of social isolation.[@R28]

Studies among patients with dementia show that behavioural problems are significant predictors of exhaustion leading to caregivers' mental and physical health problem.[@R29] Identification of cognitive decline and behavioural changes in a multidisciplinary clinic can lead to a rapid implementation of psychologically tailored interventions for behaviour change, which in turn can reduce caregiver anxiety and depression.[@R30] Indeed, assessment of individualised QoL may be seen itself as an intervention, with the potential to influence the QoL of that individual through self-evaluation and reflection and/or their appraisal of QoL as the respondent identifies life domains of importance to them.[@R31]

Recent longitudinal findings suggest that in ALS patient-caregiver dyads caregivers' experience of burden is associated with a higher baseline of anxiety and depression, which leads to a reduced QoL as the disease progresses.[@R32] External factors, such as additional homecare and finance do not appear to significantly impact the clinical profile of caregiver burden.[@R11] Management of caregiver burden requires targeted intervention aimed specifically at anxiety management, increasing resilience-based strategies and reducing symptoms of low mood and anxiety.[@R19] The presence of anxiety and low mood in caregivers at their initial clinic visit is predictive of developing caregiver burden as ALS progresses, and therefore, a time-sensitive intervention designed to increase coping and specifically reduce anxiety and/or low mood for ALS caregivers could in turn reduce caregiver burden. A recent review of caregiver burden in ALS carers details caregiver factors and their associations with psychological distress, with an itemised breakdown of the outcomes measures used, for example, anxiety, depression, which suggests that caregivers are at risk for psychological distress and group interventions may diminish burden.[@R33] A further study[@R34] suggests that the prevalence of anxiety and depression in ALS caregivers lies at 37%, with 25% respectively.

While there are multiple genetic, neurobiological, psychological and social factors that precipitate, predispose and perpetuate depression and anxiety,[@R35] CBT interventions have the most extensive evidence base for treating anxiety and depression during short-term intervention blocks. There is also a growing body of evidence from controlled trials, meta-analyses and systematic reviews that group-based CBT[@R38] can be effective for mild-to-moderate anxiety and depression. Specifically in relation to ALS, there is limited evidence available for the efficacy or effectiveness of psychological interventions for ALS caregivers conducted with the methodological standard of a randomised controlled trial (RCT). Others[@R39] report that caregivers expressed a clinical need for psychological support, however there was a low demand for joint patient-caregiver CBT sessions and their study was stopped early due to low recruitment (see Caga *et al*,[@R40] for a recent narrative review incorporating non-trial intervention studies with ALS caregivers).

In the proposed study, we aim to assess the effectiveness and efficacy of psychologically tailored interventions which may support a stepped-care approach in ALS caregiver group interventions. Stepped care is a service model appropriate for use in contexts where there is a demand for treatment; where treatment resources are limited; the severity of service-users' problems range from mild to moderate and there is evidence to show that low-intensity treatments may be effective for less complex and less severe clinical problems. In adult mental health services, there is some evidence that stepped care has advantages over usual care, particularly for anxiety and depression.[@R41]

Study objectives {#s1-1}
----------------

With a goal of developing improved clinical service for ALS caregivers, we aim to determine which intervention, if any, within a 6--8 weeks framework leads to a reduction in psychological distress. In doing so, we aim:

-   To evaluate the effectiveness, efficacy and tolerability of low-intensity interventions for mild-to-moderate anxiety, depression, QoL and burden in caregivers of patients using a cohort of Irish ALS caregivers;

-   To inform best practice regarding the mental health needs of caregivers of patients with ALS both nationally, and internationally;

-   To evaluate what ALS-specific patient factors predict caregiver outcomes regarding the efficacy and effectiveness of intervention programmes;

-   To identify a standard intervention programme suitable for ALS caregivers, which in turn will define a clinic-based pathway for future enrolment to such an intervention.

The study is designed to meet a gap in the current literature and begin to build a clinically meaningful management strategy for caregivers who experience anxiety and/or depression, with a view to having a secondary impact on caregiver burden. An objective of this study is to inform the development of appropriate future management guidelines and strategies for healthcare professionals, both nationally and internationally.

Methods and analysis {#s2}
====================

Design {#s2-1}
------

This study is an RCT of group-based interventions for caregivers of people with ALS. The trial is a two-arm assessment of effectiveness and efficacy of group-based interventions (experimental treatment arm 1: CBT; experimental treatment arm 2: MBSR) with a TAU control arm. The TAU control arm is a waiting list control cohort, as currently there is no intervention provided. The trial will be conducted and reported according to ConsolidatedStandards of Reporting Trials (CONSORT) guidelines.[@R43] [Figure 1](#F1){ref-type="fig"} illustrates the proposed protocol structure of the RCT. This study has been registered with an international database resulting in an International Standard Randomised Controlled Trials Number (ISRCTN53226941: <https://doi.org/10.1186/ISRCTN53226941>). The ISRCTN registry is a primary clinical trial registry recognised by WHO and International Committee of Medical Journal Editors that accepts clinical research studies. This site will host interim modifications if needed.

![Flow chart of RCT study protocol. ALS: amyotrophic lateral sclerosis.](bmjopen-2019-030684f01){#F1}

Setting and participants {#s2-2}
------------------------

Participants will be informal caregivers (non-paid caregivers) of patients with ALS routinely attending the national ALS multidisciplinary clinic at Beaumont Hospital, Dublin, Ireland. Caregivers will be approached to take part in the study by a lead investigator, or an appointed research assistant from the national ALS multidisciplinary clinic, held weekly at the National Centre for Neurology, with recruitment beginning from 13 June 2019 and continuing to 27 November 2020. Potential participants will be recruited within 6 months of their inaugural visit. Once consent is obtained, outlined below, they will be invited to complete measures of anxiety, and depression using validated measures employed with ALS caregivers routinely. Following screening, caregivers will be invited to attend a routine preliminary interview-based assessment. Previous engagement with psychological services, and personal and family history will be clarified during the interview to determine the severity and complexity of the case to appropriately identify and manage risk. Caregivers who present with symptoms of risk to themselves or others that is persistent and pervasive suicidal ideation and intent will be referred for high-intensity treatments. This will involve an initial review for an on-call psychiatrist within the recruitment setting, and a referral to mental health services through their general practitioner, as needed. This will be monitored throughout the study and will inform the safety procedure for participants. Participants will be randomly assigned to a treatment arm or a TAU group, which are outlined in greater detail below i.e., intervention and control arms.

Inclusion and exclusion criteria {#s2-3}
--------------------------------

Caregivers will be included regardless of relationship type (spouse/child/parent), although the patient must have a diagnosis of ALS over another motor neuron disease. Caregivers will be aged 18 years and over for consent purposes. As this intervention is interested in anxiety and low mood as a primary outcome, potential participants must endorse symptomatology of anxiety and/or depression on the primary outcome measures to be included in this study. The minimum requirement for eligibility to the study is a score of 1 on the primary outcome measure, indicating self-reported symptomatology. Consequently, participants who do not endorse anxiety and/or depression symptomatology will be excluded from this study. Furthermore, caregiver cases will be excluded if there is a comorbid active psychiatric condition present; if capacity to consent is diminished; if low levels of literacy would deem the intervention too demanding; if there are neurological or significant healthcare complications or if there is active addiction to state-altering substances. A person presenting with symptoms of persistent and pervasive suicidal ideation or intent will not be deemed eligible to take part in the study. This will be screened using the Patient Health Questionnaire-9 (PHQ-9) item relating to suicide, and an endorsement ≥2, which will prompt the above-mentioned protocol in relation to risk.

Patient and public involvement {#s2-4}
------------------------------

A 'patient and public involvement panel' was not specifically recruited to inform the design, recruitment, conduct or dissemination plan for this study.

Randomisation {#s2-5}
-------------

Matching and randomisation will be used when assigning cases to groups. Matching procedures will be used to minimise baseline differences between treatment and control groups. Randomisation will be used to prevent bias in assigning cases to groups. Groups of three recruited cases will be matched as closely as possible on the following variables: age, gender, anxiety and depression profile and patient characteristics (outlined further below) in line with a priori power calculations.

Each case in a group of three will be randomised to an arm of the study with the aid of a computer pregenerated, random number sequence. The demographic and clinical characteristics of cases in treatment and control groups will be presented in a table in the report on the study. Blinding will occur at two levels. Those engaging with potential participants at the time of recruitment will be blinded to the group allocation process. Furthermore, data will be entered under coded variables, for example, groups A--C, and the statistician will be blinded to the corresponding group legend during analyses. A data audit will be facilitated and conducted by the Trinity College Dublin Academic Unit of Neurology research manager.

For transparency in reporting, the flow of participants through each stage of the study from appropriate referral, through screening, for time 0, 1 and 2 assessments (pre-assessment, postassessment and follow-up assessment) will be documented in a CONSORT flow diagram for consistency.[@R43] The CONSORT flow diagram allows for greater transparency regarding the recruitment strategy of participants into an intervention study. This will allow for identification of the number of participants who were enrolled, allocated to a treatment group, followed-up and the reasons why some may have been excluded from analysis, for example, attrition.

Interventions and control arms {#s2-6}
------------------------------

The intervention arms of the study will be conducted by a principal clinical psychologist who has received the standardised formal training in the interventions, and is a master trainer in this regard. Intervention sessions last approximately 90 min each, and may be co-facilitated by another trainer. The interventions, as outlined below, have not been adapted from the original intervention, and a group will consist of nine participants at a time.

### Intervention arm 1: building better caregivers {#s2-6-1}

For treatment arm 1, we will run the *building better caregivers* (BBC)[@R44] programme, as developed by Stanford University. It is described in brief below. In accordance with CBT-based programmes, there is a treatment manual for facilitators to follow---this ensures the standardised delivery of the programme. There is an accompanying workbook in accordance with CBT practice that will incorporate the homework tasks, which are an essential component of CBT. This programme contains six weekly sessions. A detailed breakdown of the intervention structure and content can be seen in [table 1](#T1){ref-type="table"}. In this programme, a range of strategies are used to optimise mood management and self-regulation skills through a number of core components such as *skill mastery*, modelling, *exploration of care-partner behaviours* and *social support building*.

###### 

Overview of treatment arm 1: building better caregivers

  Session   Topic                                                                          Structured content\*                                                                                                                                               Key component†
  --------- ------------------------------------------------------------------------------ ------------------------------------------------------------------------------------------------------------------------------------------------------------------ -----------------------------------------------------------------
  1         Introduction to workshop                                                       Introduction to workshopGroup introductionsThoughtful breathingTools for improving fatigueChallenging care partner behavioursIntroduction to action plansClosing   PsychoeducationModellingBehavioural interventionAction planning
  2         Working with challenging behaviours                                            Feedback and problem-solvingUsing your behaviour diaryDealing with triggersPlanning for a challenging behaviourA healthy youMaking an action planClosing           
  3         Self-care and problem solving                                                  FeedbackProblem-solving difficult behavioursDealing with difficult thoughts/emotionsGetting a good night's sleepMaking an action planClosing                       
  4         Making Decisions and Stopping Unhelpful Thinking                               FeedbackCare partner's challenging behaviourMaking decisionsGetting helpStopping unhelpful thinkingMaking an action planClosing                                    
  5         Thinking, Medication and Getting Help                                          FeedbackHelpful thinkingMedication usageFinding and hiring helpFuture planning and legal issuesRelaxation body scanMaking an action planClosing                    
  6         Communication, Working with Healthcare Providers and Planning for the Future   FeedbackReviewing difficult care partner emotionsWorking with healthcare systems/providersCommunication skillsLooking back and planning for the futureClosing      

\*Referred to as activities in the manualised approach.

†Key components across all topics.

### Intervention arm 2: mindfulness-based stress reduction {#s2-6-2}

This 8-week class is modelled on the stress reduction clinic[@R45] and will focuses on mindfulness meditation to support a new understanding of how stress affects one's life, and how life can be lived more fully with a mindful mentality. The sessions for the group are broadly categorised as: *being awake; ways of seeing; being at home in your body; meeting stress; responding to stress; mindful communication; mindfulness in daily life; taking care of oneself---looking back/moving Forward*. A breakdown of the intervention can be seen in [table 2](#T2){ref-type="table"}.

###### 

Overview of treatment arm 2: mindfulness-based stress reduction

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Session   Topic                            Structured content                                                                                                                                                               Key component
  --------- -------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------
  1         Being awake                      Becoming aware of thoughts, emotions and sensations in the present moment.Review of guidelines and rules.Introduction round.                                                     Meditation training: *bodyscan*

  2         Ways of seeing                   Becoming aware of automatic pilot.Analysing vs sensing.Recognising behavioural, cognitive and emotional patterns that arise when working with difficulties.                      Meditation training: *awareness of breath*Seeing exercise

  3         At home in the body              Becoming aware of physical sensation in movement.Understanding physical, emotional and cognitive reactions to pleasant events.                                                   Meditation training: *m* *indful movement*Walking meditation

  4         Meeting stress                   Orientation to the full stress reaction and physical, emotional and cognitive sequelae.Education regarding enduring and chronic stress models.                                   Meditation training: *s* *itting exercise*

  5         Responding                       Working with responding to stress rather than reacting.Becoming aware of the universality of suffering and how to use stress models to manage stress better.                     Meditation training: *sitting exercise*Paired work

  6         Mindful communication            Becoming aware of communication styles and reactions, including our own expectations as listener and speaker.Learning to observe our reactions to the communication of others.   Meditation training: *sitting exercise*Paired work

  7         A day of\                        Deepen meditation practice: 7-hour session.                                                                                                                                      Meditation training
            mindfulness                                                                                                                                                                                                       

  8         Mindfulness in daily life        Making the connection between meditation practice and daily life.Becoming aware of patterns that are self-destructive vs self-nourishing.                                        Meditation training: *bodyscan, lake*

  9         Looking backward-going forward   Reflecting on the time on the course, and after the course: how will I continue to practice?Deepening the meaning of the practice.                                               Meditation trainingWritten work
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Note: Psychoeducation and discussion are integral components of each of the modules also.

### Control arm: treatment as usual {#s2-6-3}

This cohort will act as a non-intervention control group for the study, recruited as a waiting list cohort. On briefing, the potential participants will be informed that they may be assigned to this intervention arm. Should participants be assigned to the TAU arm of the study, they will receive first preference on a group-based intervention should the study show improvement on the primary outcome measures. Participants will be interviewed, as outlined, in order to investigate potential other sources of therapeutic intervention during this research study.

Compliance {#s2-7}
----------

Participants will be invited to take part in this study, and for those who consent, they will meet with a trained facilitator prior to the group-based intervention beginning. At this time, they will also meet a research assistant who will support their engagement throughout the study. As is routine practice with intervention-based groups, this will involve the research assistant phoning the consented participant prior to the beginning of the group, to remind them of the upcoming session, and indeed to facilitate any homework-based queries they may have. The facilitator and research assistant will then meet with the participants individually at the group-based intervention, to support their engagement at the group. A recent pilot study employing this design yielded a 96% completion rate throughout the intervention phase.[@R46] Participant tolerability will be reported and considered in relation to intervention attendance.

Outcome measures and administration {#s2-8}
-----------------------------------

Questionnaires will be administered to participants as a baseline before the intervention, immediately following the intervention, and again after 3 months. The primary aim of the study is to indicate the extent to which an intervention group may lead to improvements in caregiver anxiety and depression (effectiveness), and if these improvements were maintained at 3 months follow-up (efficacy). To do that, the following measures are considered primary outcomes: PHQ-9 (total score)[@R47]; General Anxiety Disorder Questionnaire-7 (GAD-7: total score)[@R48] and the Hospital Anxiety and Depression Scale (HADS: total score).[@R49] Scores obtained from the Zarit Burden Interview (total score)[@R50] and McGill Quality of Life Questionnaire (total score)[@R51] will be considered as secondary outcome measures. Cut-offs will be used for severity categorisation according to standardised test development and validation. The timeline of metrics to be administered is outlined in [table 3](#T3){ref-type="table"}. To check that potential confounding factors are balanced between the groups, baseline questionnaires will collect data on: demographics, medication use, family composition and relevant medical history, ethnicity, education, employment status, current occupation, number of siblings and self-determined level of support network. Caregivers' own coping style may influence their experience of stress, as has been shown in caregivers of patients with ALS.[@R26] Therefore, we will administer the Coping Inventory for Stressful Situations (CISS) at baseline and consider this a mediating factor.

###### 

Baseline and outcome measures with assessment time-point noted

  Outcome                                  Instrument                  T0   T1   T2
  ---------------------------------------- --------------------------- ---- ---- ----
  *Demographics*                                                                 
   Caregiver and patient characteristics   Demographic questionnaire   ·         
  *Primary outcome*                                                              
   Psychological distress                  HADS                        ·    ·    ·
   Anxiety                                 GAD-7                       ·    ·    ·
   Depression                              PHQ-9                       ·    ·    ·
  *Secondary outcomes*                                                           
   Caregiver burden                        ZBI                         ·    ·    ·
   Quality of life                         McGill-QoL                  ·    ·    ·
  *Mediator*                                                                     
   Coping style                            CISS                        ·         
  *Covariates*                                                                   
   Relationship type (eg, spouse/child)    Demographic questionnaire   ·         ·
   Cognitive function (patient)            ECAS                        ·         ·
   Behavioural change (patient)            BBI                         ·         ·
   Disease progression (patient)           ALSFRS-R                    ·         ·

ALSFRS-R, Amyotrophic Lateral Sclerosis Functional Rating Scale -- Revised; BBI, Beaumont Behavioural Inventory; ECAS, Edinburgh Cognitive Assessment Scale; GAD-7, General Anxiety Disorder Questionnaire;HADS, Hospital Anxiety and Depression Scale; PHQ-9, Patient Health QuestionnaireZBI, Zarit Burden Interview.

There are a number of mediating factors which may also influence the primary and secondary outcome data, which we aim to consider. As ALS is a clinically heterogenous condition with distinct cognitive and behavioural subphenotypes,[@R1] the accompanied patient at the time of recruitment will be requested to consent to their routine clinic data that relates to cognitive and behaviour classification and functional status, for example, the ALS Functional Rating Scale-Revised[@R52] to be used. Cognitive and behavioural data are routinely collected at the host institution's motor neuron disease multidisciplinary team clinic in the form of the Edinburgh Cognitive Assessment Scale (ECAS)[@R53] and the Beaumont Behavioural Inventory (BBI)[@R54] at initial clinic visit and follow-up. Categorical cut-off points for impairment from both ECAS and BBI will be used.[@R3]

Data storage {#s2-9}
------------

All data arising from this research project will be confidential to the research team. Completed paper assessment protocols, marked with case numbers, will be held in secure filing systems. Codified numerical data from paper protocols will be stored on secured systems and in SPSS files. Participants' names will not be stored in these electronic systems, and records will be identified by case number only. A master-list linking case numbers with clients' names and contact details will be held in a password-protected computer file. Journal articles, presentations and other publications arising from the research will contain aggregated data so individual cases may not be identified.

Data availability statement {#s2-10}
---------------------------

The datasets generated and/or analysed during the current study during this study will be included in the subsequent results publication, and will be uploaded alongside the manuscript as [supplementary material](#SP1){ref-type="supplementary-material"}, in line with the research ethics approval.

10.1136/bmjopen-2019-030684.supp1

Statistical analysis {#s2-11}
--------------------

### Determining effectiveness and efficacy {#s2-11-1}

Internal consistency reliability coefficients will be computed for all scales, to determine how reliably constructs were measured in the study. Internal consistency reliability for all multi-item scales will be evaluated with Cronbach's α. Improvement rates for treatment and control groups will be calculated and compared for the primary outcome. A comparison will be made for all cases in an intent-to-treat analysis and also for treatment completers. Treatment completers are defined as those who attend at minimum of 75% of the sessions, as outlined in the current literature.[@R56] In intent-to-treat analyses, multiple imputation procedures will be used to impute missing data.

Means of treatment and control groups at time 0 and 1 will be analysed using mixed model multivariate analysis of variance (MANOVA) followed by analysis of variance (ANOVA), and treatment effect sizes will be calculated. The durability of treatment gains will be examined by conducting repeated measures MANOVA followed by ANOVAs on scores obtained by treatment groups at times 0, 1 and 2. A priori sample size calculations (outlined below) are computed for t-tests, with post hoc power calculations of observed power proposed for (M)ANOVA.

Considering clinical improvement rates, internationally used clinical cut-off scores for the HADS and PHQ-9/GAD-7 will be employed. These cut-off scores will be used to determine clinical improvement. Cases who score above these cut-offs at time 0 and below them at time 1 or 2 will be classified as clinically improved at time 1 or 2. The statistical significance of intergroup differences in clinical improvements rates will be assessed with χ^2^ tests. To compare rates of reliable improvement in treatment and control groups on anxiety and depression scales, cases will be classified as reliably improved if they achieve a score \>1.96 on the reliable change index (RCI) at time 1 or 2.[@R57] Cases will be classified as in remission at time 1 or 2 if they obtain scores below the clinical cut-off score at time 1 or 2 and achieve a score \>1.96 on the RCI at time 1 or 2. In relation to mediating factors, we will consider the cognitive and behavioural profile of the patient with ALS whom the caregiver provides care for. This will be done by calculating the relative risk and OR of a patient's cognitive and behavioural status defined categorically as the relative risk factor.

Sample size {#s2-12}
-----------

To determine an appropriate sample size for the trial, a power analysis was conducted with G\*Power 3.1.[@R58] A power analysis indicated that in order for one-tailed statistical tests with p values of 0.05 and power values of o.90 to detect small-to-moderate differences (d=0.42) between three groups, a sample size of 75 study-completers (25 cases per cell) will be required, as this is the minimal test statistic and group size required. The effect size and dropout rate in this power analysis are based on results of relevant meta-analyses of psychological intervention groups. The estimated dropout rate of 50% is based on a meta-analysis by Fernandez *et al,* [@R59] who found average dropout rates of 39%--58%. These rates include dropout before and during treatment. Therefore, participants will be recruited until the expected outcome of n=25 per cell is met. A post hoc power analysis will be completed to consider the proposed (M)ANOVA.

The estimated effect size of approximately 0.4 is based on results of meta-analyses.[@R60] In a meta-analysis of 13 studies, Ebert *et al* [@R60] found that the average depression and anxiety symptom effect size for CBT compared with predominantly waiting list control groups was 0.72. Reynolds *et al* [@R61] conducted a meta-analysis of 55 studies of CBT for anxiety. They found an average anxiety symptom effect size of 0.76 for CBT, delivered in both individual and group format, compared with waiting list control groups. However, they also found average effect sizes of 0.35 for studies evaluating brief CBT programmes of five to eight sessions; 0.57 for studies evaluating group rather than individual CBT programmes of any duration and 0.35 where CBT was compared with another active treatment. Cuijpers *et al* [@R62] conducted a meta-analysis which found an effect size of 0.35 for depressive symptom based on comparisons with waiting list controls or treatment as usual. Based on these data and information, it is expected that this study will be adequately powered to detect significance with a cohort of 25 per arm of the study.

### Informed consent process {#s2-12-1}

The participant information sheet will explain the evidence-based approach of the interventions for mild-to-moderate anxiety and depression, as well as the nature of the treatment as usual group. Each programme will be briefly described. It will be explained that, in order to evaluate which programme works better, caregivers will be randomly assigned. It will also be explained that participants may withdraw from treatment at any time, and that opting not to participate in the research programme will not affect receipt of services, for them or the person with ALS. Participants will be provided with contact details of members of the research team should they wish to ask any further questions, and participants will be given time to read the information at their leisure. Participants are then asked on the day of consenting if they have further queries or questions. For the purpose of the CONSORT flow diagram, and in the interest of improving future research, participants who discontinue their engagement with the research will be provided the opportunity to express the reason for this. Informed consent of participants will be obtained (model consent form included as online supplement).

Discussion {#s3}
==========

The results of this study will determine whether these group-based interventions have a role in mediating self-reported anxiety, depression and distress while also reducing subjective burden and improving QoL in caregivers of patients with ALS. Furthermore, findings will provide evidence to inform guidelines for future interventions tailored for ALS caregivers.

Recent longitudinal findings suggest that in ALS patient-caregiver dyads caregivers' experience of burden is associated with a higher baseline of anxiety and depression, which leads to a reduced QoL as the disease progresses. Further research within the field suggests that the presence of anxiety and low mood in caregivers at their initial clinic visit is predictive of developing caregiver burden as ALS progresses.[@R32] As clinically elevated levels of burden have been reported in approximately 50% of caregivers,[@R12] it is timely to investigate whether a reduction in anxiety and/or depression in caregivers can be achieved in a cost-effective group-based format. While there are multiple genetic, neurobiological, psychological and social factors that precipitate, predispose and perpetuate depression and anxiety,[@R35] there is also a growing body of evidence from controlled trials, meta-analyses and systematic reviews that group-based interventions can be effective in treating mild-to-moderate anxiety and depression.[@R38]

The strengths of this study are its preventative, randomised trial design, thus the results are more likely to be generalisable to other ALS centres and ALS caregiver populations. Another strength is that this study will examine multiple important outcomes, while also considering factors such as the cognitive and behavioural phenotype of the person with ALS. Strengths also include the manualised approach to psychological intervention. Furthermore, we are somewhat uniquely placed internationally to assess the impact of interventions in caregivers of patients, as systemic support is not routinely available and thus the TAU group are unlikely to be exposed to any form of intervention.

A logistical issue for this study is the progressive and rapid nature of ALS, and the heterogenous disease profile, which may lead to an increase in caregiver dropout. As such, our power calculations are based on study completers, rather than on enrolment quota.

Conclusion {#s4}
==========

International awareness of burden and psychological distress in caregivers of patients with ALS has outpaced the available evidence on caregiver-specific treatments for this cohort. If found to be effective and efficacious, group-based interventions for caregivers of people with ALS could provide a routinely available intervention that could optimise caregivers' well-being, with an enrolment pathway possible at diagnosis to significantly reduce the burden of caregiving. This study will also enable a future evaluation of other treatment modalities, although as it stands, whether group-based interventions are useful for this cohort remains essentially untested.
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